The light-front wavefunction formalism provides a physical, but rigorous, representation for angular momentum in a relativistic quantum field theory. Each n-particle LFWF ψ n (x i , k ⊥ i, S z i ) in the Fock state expansion of a hadron in QCD is frame-independent and satisfies angular momentum conservation
The light-front wavefunction formalism provides a physical, but rigorous, representation for angular momentum in a relativistic quantum field theory. Each n-particle LFWF ψ n (x i , k ⊥ i, S z i ) in the Fock state expansion of a hadron in QCD is frame-independent and satisfies angular momentum conservation
, summed over the n − 1 independent intrinsic orbital angular momenta
. Gluons propagate with physical polarization S z g = ±1 in light-cone gauge A + = 0. All of these features are illustrated by the Fock state expansion of the electron in terms of its fermionboson components.
The light-front formalism provides a representation of hadron physics at the amplitude level. Quark and gluon distributions are computed from the square of the LFWFs and obey DGLAP evolution. The gauge-independent hadron distribution amplitudes φ(x i , Q) which control hard exclusive processes is an
of the valence LFWF and obeys ERBL evolution. Current matrix elements, and thus all form factors, have an exact representation as overlap of the LFWFs. The Pauli form factor is the matrix element of the J + current with opposite J z and thus is nonzero only between states which have ∆L z = ±1. In particular, the anomalous magnetic moment is the matrix element of the ladder operator J ± · L ∓ . Thus, as shown by Drell and myself, the anomalous magnetic moment of any system is nonzero only if the LF Fock expansion contains states with nonzero orbital angular momentum. A similar result holds for the E spin-flip generalized parton distribution. The single-spin asymmetries (Sivers effect) in deep inelastic scattering (and the Drell-Yan process) depend on the same matrix element which enters the Pauli form factor as well as the difference of phases of the final-(initial-) state interactions for Fock states differing by ∆L z = ±1. The anomalous gravitomagnetic moment B(0), the spin-flip matrix element of the energy momentum tensor, is found to be zero, Fock state by Fock state, consistent with the equivalence theorem. The electric dipole moment of a hadron is related to the anomalous moment by a factor tan β, where β is the CP-violating phase of the LFWF.
The AdS/CFT formalism provides a remarkable framework for hadron physics in which conformal symmetry is taken as an initial approximation. Color confinement is introduced by imposing Dirichlet boundary conditions φ(z = 1 Λ QCD ) = 0 for the hadron amplitude in the fifth dimension. De Teramond and I have found an exact mapping for current matrix elements in AdS space to the corresponding DrellYan West formula for hadron form factors in the light-front formalism. This correspondence leads in turn leads to an exact identification of the z coordinate in AdS/CFT to a variable ζ in physical spacetime which represents the measure of transverse separation of the constituents within the hadrons. In addition, we have derived effective four-dimensional LF Schrödinger equations for the bound states of massless quarks and gluons which exactly reproduce the AdS/CFT results and give a realistic description of the light-quark meson and baryon spectrum for all orbital angular momentum excitations L, as well as form factors for spacelike Q 2 . Only one parameter Λ QCD , which sets the mass scale, is introduced.
I also discuss a number of tests of orbital angular momentum in exclusive and inclusive reactions. 
General remarks about orbital angular mentum
n-1 Intrinsic Orbital Angular Momenta Frame Independent
ummations are over all contributing Fock states a and struck constituent cha Here, as earlier, we refrain from including the constituents' color and fl ndence in the arguments of the light-front wave functions. The phase-sp ration is
where n denotes the number of constituents in Fock state a an possible {λ i }, {c i }, and {f i } in state a. The arguments of the fin wave function differentiate between the struck and spectator cons have [13, 15] 
for the struck constituent j and
for each spectator i, where i = j. Note that because of the frame diagonal (n = n) overlaps of the light-front Fock states appear [ 6 te between the struck and spectator constituents; namely, we
t j and
re i = j. Note that because of the frame choice q 
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The representation of the light-front wave function in terms of
In the | k ⊥ | → ∞ limit the important contribution to (30) is from the region near ζ ∼ x(1 − x)/| k ⊥ |. At large k ⊥ the LFWF has the scaling behavior
which reproduces the k ⊥ dependence of the results found in [7] . The results presented here also include the scaling behavior in the x variable.
Concluding Remarks
An all-orders derivation of light-front wave functions including orbital angular momentum exited states was carried out from the gauge/string duality. • Page 35
